Abstract. Photometry from the Hipparcos catalogue is used to verify the constancy of four magnetic CP stars, as well as the comparison and the check stars used for variability studies of normal and chemically peculiar B and A stars with the Four College Automated Photoelectric Telescope; variability in these stars can produce spurious results. A few comparison stars are found to be variable and should be replaced for future differential photometric studies.
INTRODUCTION
I have published a dozen papers which presented photometry of normal and peculiar B and A stars obtained between September 1990 and July 1996 with the 0.75 m Four College Automated Photoelectric Telescope (FCAPT) on Mt. Hopkins, Arizona. These results are from a continuing program devoted to obtaining high quality periods and light curves in the four Stromgren passbands of variable stars. It is appropriate to compare photometry from the Hipparcos and Tycho catalogues (ESA 1997) with that obtained with the FCAPT, as the Hipparcos satellite is a independent source of photometric information. The Hipparcos photometry has much smaller errors than the Tycho photometry and thus data from the former source was selected for comparison. However, the observations tend to bunch around selected dates for each star and are not randomly distributed during the useful lifetime of the Hipparcos satellite.
An important aspect of differential photometry is to use nonvariable comparison and check stars. Many stars used for this purpose have not been checked for constancy. Those I have used were selected from the Bright Star Catalogue (Hoffleit 1982) and its supplement (Hoffleit et al. 1983) , as well as from the stars used by other observers. Fortunately, the high quality Hipparcos photometry now permits one to make variability tests for stars down to at least 8th magnitude. If this is done before the observations, it should reduce the chances of selecting variable comparison and check stars. For example, Adelman & Boyce (1995) surmised that HD 14940, which they used as a check star for HD 15144, was variable. Examination of Hipparcos photometry provided confirmation. On the other hand, the photometric passbands may be different, and constancy in one spectral region does not necessarily guarantee constancy in other spectral regions. , Adelman & Knox (1994) and Adelman & Boyce (1995) found the magnetic CP stars HD 204411 (= HR 8216), HD 205087 (= HR 8240), HD 15444 (= HR 710) and HD 11187 not be to variable. Table 1 summarizes the Hipparcos photometry (ESA 1997) for their variable, comparison and check stars. For each star, it gives the mean magnitude, the standard error, the number of photometrically accepted transits (N) and the amplitude taken to be the difference between the 95th and 5th percentile magnitudes.
MAGNETIC CP STARS
The Hipparcos data show that HD 11187, HD 204411 and HD 205087 are constant within standard errors and amplitudes which are similar to those of normal B and A non-variable stars. Since Hipparcos has obtained measurements of all stars with similar observing times, the errors should increase with magnitude. Signal-to-noise ratios due to photon statistics decrease by a factor of 1.58 per magnitude. HD 15144 appears to be variable. A new set of observations is in order with a better comparison star. Leroy (1995) notes variable polarization is likely to be observed. Table 2 summarizes the Hipparcos data for the comparison and the check stars, organized by published paper. Having a marginally variable star is far more serious for the comparison than for the check star as the pattern of differential observation used with the FCAPT for each filter is sky -ch-c-v-c-v-c-v-c-ch-sky where sky is a reading for the sky, ch is for the check star, c is for the comparison star and v is for the variable star.
Comments on individual stars follow for those at least potentially marginally variable; the changes of signal-to-noise ratio with magnitude are taken into account.
(a) HR 944. Its standard error of 0.0012 mag is too large for a constant star of its mean magnitude. However, its amplitude is appropriate for a non-variable star. Its spectral type is B8 III (Hoffleit 1982) . (c) HR1128. Fortunately, 20 Eri (Adelman & Boyce 1995 ) is a relatively large amplitude magnetic CP star. As it has a rather southerly declination from Mt. Hopkins, the ch -c values, which have standard deviations about 0.010 mag in u and 6, were thought to be due to differential extinction problems. Now it is clear that they are largely due to HR1128 (spectral type A3 V, Hoffleit 1982) being variable. Fortunately, HR1128 was the check star, but it should be replaced in further studies of 20 Eri.
(d) 72 Tau. The standard error raises a caution.
(e) HR4805 and HR4847. Fortunately, HD 111133 is a large amplitude magnetic CP star. Changing to more constant comparison and check stars for further work should be considered.
(f) 21 Vul. The standard error and amplitude do not suggest variability. 21 Vul is of spectral type A7 IVn and is a 8 Scuti star (Hoffleit 1982) .
(g) HR6900. This B9 V star (Hoffleit 1982) probably should be replaced as a comparison star for HR6958.
Hence the analyses performed in this paper have shown that selecting comparison and check stars from the Bright Star Catalogue and from the work of other observers is not without problems. Hopefully, checking the Hipparcos photometric database before starting a program of differential photometry can minimize the chance of using a variable comparison or check star.
